The objectives of this experiment were to determine the effects of 2 different breeds (BR), Boer and Kiko, and 4 post-weaning harvest ages (HA; Days 0, 29, 56, and 85) on growth, carcass traits, blood metabolites, and lipogenic gene expression. Forty-eight goat (Capra hircus) kids (BW = 23.9 ± 1.50 kg; 3 to 4 mo) were used in a 2 × 4 factorial arrangement of treatments. Goats were stratifi ed by BW within BR and randomly assigned to 4 HA. Kids were born between March 15 and April 7 to purebred does, and were represented by at least 3 purebred sires within each BR. They were fed a grain/hay (80:20) diet once per day. At designated HA, randomly pre-assigned goats (n = 6) from each BR were transported to the Meat Science Lab at Mississippi State University, Starkville, MS, and were harvested. There were no interactions (P > 0.10) between BR and HA. Boer tended (P = 0.08) to have greater initial BW, fi nal BW (P = 0.05), and G/F ratio (P = 0.05). Although the 80:20 grain/hay diet was reinforced by adjusting DMI, both BR had similar total DMI, Boer kept that ratio, while Kiko consumed more (P = 0.001) hay (70:30, grain/hay) and had more (P = 0.001) DMI when expressed as g/kg BW. Bo er tended to have greater transportation shrink (P = 0.07), HCW (P = 0.08), and cold carcass weights (CCW; P = 0.08), with greater (P = 0.001) carcass fat. No differences (P > 0.10) were observed in carcass shrink, dressing percentage, 12th rib fat thickness, and LM area between the 2 BR. When expressed as percentage empty BW, carcass bone was similar (P = 0.25), whereas muscle percentage (P = 0.02) was greater for Kiko and fat percentage was greater (P = 0.001) for Boer. Fat as a percentage of CCW remained relatively similar (P > 0.10) for both BR for the 2nd and 3rd HA. Differences were more evident (P = 0.01) at the 4th HA. Boer reached targeted harvest weight (29 kg) at the 3rd HA, while fat deposition continued (P = 0.01) during the 4th HA. Breed had no effect (P > 0.10) on meat color (L*, a*, b*) but HA affected (P = 0.001) all color values. Boer had similar 3-hydroxyl-3-methylglutaryl-CoA synthase mRNA abundance, but was greater (P < 0.03) in acetyl CoA carboxylase compared with Kiko. There was no difference (P = 0.52) in total serum fatty acids (FA, mg/mL) between the 2 BR. As animals aged, their total serum FA increased (P < 0.05) and changed to an undesirable profi le. Kiko had a greater (P = 0.02) percentage of muscle and less (P = 0.001) fat in the carcass. We concluded that different BR might need different harvest endpoints and feed input according to consumer acceptability.
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INTRODUCTION

Two major imported meat goat BR in the United
States are Boer and Kiko. Boer goats were developed in South Africa and Kiko goats were developed in New Zealand over several decades of systematic selection primarily for meat production (Browning et al., 2004 ). An increasing amount of research has been conducted over the years on genetic differences, feeding regimen, cross breeding, and doe-kid performance (Warmington and Kirton, 1990; Oman et al., 1999; Browning and Browning, 2009 ) Most of these studies involving Kikoor Boer-infl uenced BR were largely based on animal BW and dam performance to measure production efficiency.
Composition of tissues gained (fat, muscle, bone) and size of the organs for Boer and Spanish-cross wether goats were similar and were only infl uenced by diets (concentrate vs. hay) offered to animals (Ngwa et al., 2009) . High-yielding carcasses will have more muscle mass and less fat. Goats deposit considerable fat internally on high concentrate diets (Ngwa et al., 2007) , and the value of heavier carcasses may diminish.
Acetyl co-A carboxylase (ACC) and hydroxyl-3-methylglutaryl co-A synthase (HMG-CoA) are probably the most important enzymes regulating FA synthesis, which is allosterically controlled and responds to both hormonal and metabolite stimuli in all species (Munday et al. 1991; Quant, 1994) . Apparently, different BR have been selected under unique environmental management systems and may perform differently when raised commercially under intensive management. There is little published information relating different goat BR and HA for optimizing carcass characteristics (percentage muscle, fat, and bone) and meat qu ality [color, pH, and FA profi le (FAP) ]. Therefore, this study was conducted to evaluate differences in Boer and Kiko BR at different HA on feed intake, growth, BW gain effi ciency, carcass traits, blood metabolites, serum FAP, and lipogenic gene expression.
MATERIALS AND METHODS
The Tuskegee University Animal Care and Use Committee approved animal care, handling, and sampling procedures for this experiment.
Animals and Diet
Forty-eight intact Boer and Kiko BR male kids (23.9 ± 1.50 kg BW), 4 mo of age, weaned 1 mo earlier were used in this experiment. Twenty-four goats of each BR, Boer (BW = 24.5 ± 1.38 kg), and Kiko (BW = 23.2 ± 1.38 kg), were stratifi ed by BW and randomly allocated to 4 groups of HA (n = 6) to evaluate the effect of BR on animal performance and carcass quality within each HA. Every attempt was made to equalize BW within HA groups for each BR. The treatments were arranged in a 2 × 4 factorial design, with 2 BR (Boer and Kiko) and 4 HA (d 0, 29, 56, and 85; n = 6) . Kids of each BR were born between March 15 and April 7 by purebred does of the respective BR, and were represented by 3 purebred sires within each BR. Registered Boer and Kiko goat kids were purchased from private farms in Alabama (Parker Farm, Lee County, AL) and Tennessee (Goats Unlimited, Chapmansboro, TN), respectively. Upon arrival, animals were weighed, vaccinated with a subcutaneous injection of Clostridium perfringens type C & D-Tetani Bacterin-Toxoid (Bayer Corp., Animal Health, Shawnee Mission, KS), and dewormed orally with Cydectin (Moxidectin, Fort Dodge Animal Health, Fort Dodge, IA) under supervision of a veterinarian. Goats were given ad libitum access to water and trace mineral salt, and were adjusted to an experimental diet (Table 1) for 3 wk.
Animals were housed in individual elevated pens (1.2 m 2 ) fi tted with automatic waterers and hay and concentrate feeders. Feed intake and performance throughout the study was monitored. Commercial concentrate pelleted feed (16% CP) and bermudagrass [Cynodon dactylon (L.) Pers.] hay was offered at a ratio of 80:20, respectively at approximately 110% of consumption (as fed basis; based on prior recorded intake) once daily at 0800 h and intake was adjusted every 3 to 4 d. At the end of the adaptation period, 6 randomly selected bucks of each BR were harvested on d 0. Growth of the remaining 36 animals was monitored before respective HA. Goats were weighed at the beginning (d 0), every 2 wk, and before HA of Day 29, d 56, and d 85. Average daily gain was determined by difference between initial and fi nal BW, within the HA, divided by number of d within that period. Daily feed refusals of concentrate and hay were collected separately to measure DM intake. Animals were transported approximately 370 km to the Meat Science Laboratory, Mississippi State University (MSU), Starkeville, MS, and slaughtered at d 0 (wk 0), 29 (wk 4), 56 (wk 8), and 85 (wk 12) HA.
Feed Sample Collection and Analysis
Feed samples were collected every 2 wk. Composite samples (n = 4) were dried for 48 h at 55°C in a convection oven (Model 420, NAPCO, Pittsburgh, PA) and were ground in a Thomas-Willey mill (Model 4, Thomas Scientifi c, Philadelphia, PA) to pass through a 1-mm mesh screen. Ground composite samples were analyzed for DM, nonfi ber carbohydrate (NFC), ash, ether extract, CP, and minerals according to the methods described by AOAC (1998). Nitrogen was determined using a Leco TruSpec (Leco Corporation, St. Joseph, MI), and CP was calculated by multiplying N by 6.25. The NDF (not corrected for CP) and ADF were determined on composite samples according to Van Soest et al. (1991) using an Ankom200 fi ber analyzer and ANKOM F57 fi lter bags (Ankom Technology Corp., Fairport, NY), and results were expressed including residual ash. Starch content was determined by an enzymatic method using glucose (Trinder, 1969 ) on a rapid fl ow analyzer (RFA-305A, Alpkem/Astoria-Pacifi c, Clackamas, OR).
Diet Composition
Chemical composition of the concentrate mix and bermudagrass hay offered to Boer and Kiko goats is summarized in Table 1 . All goats were provided a high concentrate mix (18.2% CP) containing adequate amounts of NDF (33.7%), and average quality hay (7.3% CP) with moderate NDF (67.3%) at an 80:20 ratio that met the requirements of the animals for maximum growth and gain according to NRC (2007) . Additional vitamins and trace mineral salt blocks were provided to both BR to secure the micronutrients requirements of growing goats.
Blood Sample Collection and Analysis
Throughout the study, blood samples were collected from the last HA group (12 goats in HA d 85). Before feeding, blood was collected in EDTA (purple top for blood count; 3 mL) and non-EDTA (red top for serum; 10 mL) vacutainer tubes (Franklin Lakes, NJ, USA, 07417) via jugular vein before HA d 0, 29, 56, and 85. Samples were placed on ice and were analyzed for complete blood counts and blood serum metabolites at the Tuskegee University Veterinary Diagnostic Lab. (Tuskegee University, Tuskegee, AL) immediately after collection. Total white blood cell numbers (WBC) were determined by the method of Natt and Herrick (1952) . Lymphocyte population was evaluated from stained blood smears with brilliant cresyl blue (Mukkur and Bradley, 1974) . Extra serum samples were stored at -20°C for serum FA analysis.
Serum Fatty Acids Analysis
Serum samples collected at each HA were used for FA determination. Total lipid extraction was done following the chloroform-methanol procedure of Folch et al. (1957) . Nonadecanoate acid (C19:0) (Avanti Polar Lipids Inc., Alabaster, AL) was added as an internal standard. Fatty acid methyl esters (FAME) were prepared following the procedure of Park and Goins (1994) . The FAME were analyzed using an Agilent Technologies 6890N gas chromatograph (Agilent Technologies, Santa Clara, CA), and separated using a 60-m DB-23 capillary column (0.25-mm i.d. and 0.25-um fi lm thickness). Individual FA were identifi ed by comparison of retention times with standards (Nu-chek Prep, Elysian, MN) and quantifi ed as mg/mL of serum using the internal standard. Fatty acids were reported as mg/mL of serum and as percentage FA. Total SFA, MUFA, PUFA, desirable fatty acids (DFA; C18:0 FA + MUFA + PUFA), total n6 and n3 FA, and n6/n3 ratio were calculated.
Harvest Measures
Final BW at each HA was obtained in the morning before departure for d 0, 29, 56, and 85, and goats were transported approximately 370 km to the MSU Meat Laboratory Abattoir. After 24 h without feed, in the morning before harvest, bucks were weighed again, and harvested according to the USDA approved guidelines (IMPS; USDA, 2001). Transportation shrink (%) was determined by differences in BW before, and after transportation and overnight fasting. At exsanguinations, blood was collected and weighed. The esophagus was ligated, and the head, hooves, and skin were removed and weighed. The rectum was ligated, and the entire alimentary tract was removed and weighed. Non-carcass or internal fat was the sum of visceral and perirenal depots. The carcass parts, tissues, and organs were expressed in kilograms and relative to empty BW, which was the sum of these components minus mass of digesta of the gastrointestinal tract. Samples of liver tissue (5 g) from the right lobe of 6 goats from each BR (last HA group) were removed and frozen at −70°C for later ACC reductase and HMG-CoA reductase activity assay.
Hot carcass weight was determined on the d of slaughter and carcasses were chilled at 4°C for 24 h, when cold carcass weight (CCW) and carcass shrink were determined. Carcasses were ribbed between the 12th and 13th ribs for further evaluation. Fat depth (BF) over the midpoint of LM at the 12th rib, body wall fat (BWF) at the lower point of the 12th rib, adjusted fat thickness (ADFT; estimated using BF and BWF), kidney and pelvic fat weight (KPF), dressing percentage (DP), and LM area were determined by a certifi ed USDA grader 24 h postmortem.
Ribbed carcasses were allowed to bloom for approximately 30 min at 4°C and evaluated for objective color measurements. Commission Internationale de l'Eclairage lean color L* (muscle lightness), a* (muscle redness), and b* (muscle yellowness) values were measured from 2 readings at the 12th rib LM with a Hunter Miniscan XE Plus (HunterLab, Reston, VA) and averaged to obtain a representative measure of initial lean color. The Miniscan utilized a D65 light source, a 10° viewing angle, and a 35mm viewing area. The Miniscan was calibrated according to manufacturer recommendations.
RNA Isolation and Assay
Six liver samples from Boer and 4 liver samples from Kiko BR were used in this experiment at the last HA. (Barber et al., 1992) . Real time PCR was performed with the DNA Engine Opticon 2 system by using the Dynamo SYBER Green I Master Mix reagent (MJ Research, Cambridge, MA). To determine the level of ACC and HMG CoA synthase, aliquots of total RNA (10 μg) were used in the Ambion RPAII kit (Ambion) according to manufacturer's instructions, and protected fragments resolved on a 6% polyacrylamide 7 M urea sequencing gel with Tis/borate/ EDTA buffer. Gels were exposed to a phosphor screen (Kodak, Rochester, NY) for 2 h, and the resulting images were scanned using the Molecular Imager FX Pro Plus MultiImager System (Biorad, Hercules, CA). The intensity of individual bands was determined using Quantity One image analysis software (Biorad). Figures 2 and 3 are representative of images interpreted for the ACC and HMG mRNA data.
Statistical Analysis
The experiment was a 2 × 4 factorial arrangement (n = 48) with 2 BR and 4 HA. For variables measured only once per animal, such as ADG, and carcass traits, the GLM procedure (SAS Inst. Inc., Cary, NC) was used to assess the effect of BR, HA, and their interaction. Animals were the experimental unit and were treated as a random effect. For variables measured repeatedly over the experiment, such as blood variables and FA profi le, the MIXED procedure of SAS was use to account for phenotypic correlations between the observations made on the same goat and heterogeneous variances among observations over time (Littell et al., 1998; Wang and Goonewardene, 2004) . The compound symmetry covariance structure with homogeneous variances was chosen based on Schwarz's Bayesian information criterion. Denominator degrees of freedom were estimated using the approximation by Kenward and Roger (1997) . When period differences were detected (P < 0.05), all possible t-tests were used to separate period means. We did not determine trends. When the effect of d on study was signifi cant, orthogonal polynomials were used to help explain the nature of the relationship between the response variable and d on study. When a signifi cant interaction was detected, t-tests were used to test in which periods the BR statistically differed. Values in the tables are least squares means and pooled SEM. 
RESULTS AND DISCUSSION
The main objective of the current study was to determine how 2 different goat BR, Boer and Kiko, will perform under intensive production system at different targeted HA. We have discussed our results based on age rather than BW, because different BR may reach similar BW at a different physiological stage of growth and that may affect BW gain effi ciency, fat deposition, carcass traits, and visceral organ ratios. It must be noted that in this study the Boer and Kiko BR were considered fi xed effects rather than random effects where the infl uence of BR in general might be considered. Boer goats had a greater ADG and attained greater (P < 0.05) BW at earlier HA. Kiko goats had a greater percentage muscle and less fat (P < 0.05) at the later HA (d 85), with a less energy-dense diet. These results suggest different BR might need different harvest endpoints to attain consumer acceptability.
Animal Growth and G/F
Body weight, ADG, G/F, and DM intake of concentrate and hay of Boer and Kiko goats are summarized in Table 2 . There were no interactions between BR and HA for performance traits. Boer BR performance traits were compared with Kiko BR, and Boer-cross data from the literature, since data on direct comparisons in intensive system is limited.
Initial BW for Boer and Kiko BR within each HA were similar; however, reported means from wk 0 to wk 12, tended to be slightly greater (P = 0.08) for Boers. Final BW was similar for both BR for wk 4 and wk 8 (d 29 and 56), but it was greater (P = 0.04) for Boers at the last HA (d 85 or wk 12), resulting in a greater (P = 0.05) average fi nal BW for Boers reported over wk 0 to wk 12. Overall (wk 0 to wk 12) ADG tended to be greater (P = 0.15), and G/F (P = 0.05) was in favor of Boer BR. These results are consistent with the study reported by Waghorn and Barry (1987) , where feed conversion effi ciency was associated with greater ADG. Other reports (Prieto et al., 2000; Negesse et al., 2007; Ngwa et al., 2009 ) have indicated greater ADG for Boer-cross goats vs. Spanish goats on high concentrate diets. Ngwa et al. (2009) reported greater ADG and G/F for wk 1 to wk 14 (222 g and 136 g/kg, respectively) for Boer-cross wether goats when fed a concentrate diet containing 19.8% CP. Their values were greater than our values for ADG (147 g and 125 g/kg, respectively) for intact male Boer goats of similar age. Our results were similar to those reported by Prieto et al. (2000) for Boer crosses fed similar diets. The Rumensin 80 premix (17.6% monensin, Elanco, Greenfi eld, IN) and yeast were added to the diet used by Ngwa et al. (2009) , and that may have contributed to these differences. Rumensin (Beede et al., 1985) and yeast (Whitley et al., 2009 ) have shown to improve ADG and G/F in young goats. Ngwa et al. (2009) also reported greater ADG for high percentage Boer crosses when fed high concentrate diets compared with Spanish goats, but reported similar BW gains when both BR were fed low concentrate diets. This suggests that Boer BR tends to grow more rapidly and effi ciently under high-input systems and the Boer-cross animal performances are infl uenced by hybrid vigor.
Both Boer and Kiko BR had similar total DM and concentrate intake (g/d), but Kiko goats consumed a greater (P = 0.001) proportion of hay in their ration (Table 2) . When intake was expressed on units of BW (g/kg), Kiko BR consumed more total DM (g/kg BW) resulting from greater (P = 0.001) hay DM intake. Prieto et al. (2000) reported similar DM intake for young Boer-cross wether goats consuming 70% concentrate diets ranging from 10.2 to 23.6% CP. Their goats had similar initial BW and age, as in our study, but the DM intake reported was less (759 ± 22.4 g/d). Ngwa et al. (2009) reported greater DMI (1.62 kg/d) for young Boer-cross wether goats consuming a 50% pelletized concentrate diet containing 19.7% CP and the growth promoter monensin. In our study, all goats were offered 110% of their ad libitum intake of the 80:20 concentrate/hay diet, respectively, and although this ratio was reinforced by adjusting total DM offered, Boer BR usually had hay refusal, but no grain (personal observation), and relatively kept this ratio, while Kiko BR usually had grain refusals and consumed more hay (70:30; grain/ hay), voluntarily. Throughout the study Boer goats had a strong desire to consume the concentrate portion of their diet (personal observation). To encourage hay consumption and keep the ratio of concentrate/hay at 80:20, respectively, we reduced total feed offered to Boer goats. This may have impacted the results for concentrate intake being similar (P = 0.19) in these 2 BR. Kiko constantly showed more preference for hay portion of the diet. It must be noted that the Boer breed was originally developed in South Africa where browsing is limited, and Kiko BR originated from parts of the New Zealand with abundance of browse land. The Kiko BR preference for a decreased energydense diet, consuming more hay with decreased energy content, may have contributed to its greater DM intake. Similarly, Browning (2009) and Browning et al. (2004) have compared the reproductive traits and fi tness of these 2 BR under extensive (pasture-based) system. In both reports, under extensive systems, Kiko produced kids with lighter birth weights, while weaning weights were greater for Boer × Kiko and Kiko × Kiko than Boer × Boer goats. Kiko does weaned a greater kid crop percentage and litter weight than Boer does under extensive lowinput pasture conditions. Although these studies cannot be used for direct comparisons, they indicate performance potential of BR under different conditions. Data from this study suggests that the Boer BR may be best used in intensive feeding systems if maximum BW gain is the produc-tion goal, and Kiko goats may have a preference for a less energy-dense diet and extensive feeding systems.
Carcass Characteristics and Meat Color
There was only one interaction between BR and HA for percentage carcass fat. As indicated in Table 3 , Boer BR tended to have greater transportation shrink (P = 0.07), HCW (P = 0.08), and CCW (P = 0.08) with more (P = 0.001) carcass fat, as compared with the Kiko BR. No differences were observed between BR in carcass shrink, dressing percentage, 12th rib fat thickness, and LM area. Transportation shrink decreased as animals advanced in HA (P = 0.001), as did carcass shrink (P = 0.004) for both BR.
Transporting livestock to an abattoir has been shown to be stressful process. A BW loss of 3.7 to 7% was recorded in goats transported for 2 h on an open vehicle at an ambient temperature of 37°C (Kadim et al., 2006) . This is in agreement with the results of our study in which shrink ranged from 4 to 7% BW, with young animals having more BW lost compared with mature animals.
Carcass fat content is highly variable and can be infl uenced by BR, age, sex, nutrition, BW, physiological condition, and physical activities (Owen and Norman, 1977; Beserra et al., 2004; Visser et al., 2004) . Percentage carcass bone was similar (P = 0.25) for both BR, whereas muscle percentage (P = 0.02) was greater for Kiko and fat percentage was greater (P = 0.001) for Boer. Fat as a percentage of CCW remained the same (P > 0.10) for Kiko for 2nd, 3rd, and 4th HA (Figure 1 ; curve-linear relationship between fat percentage and HA); however, Boer BR continues to deposit more fat as advanced in HA (Figure 1 ; linear relationship, between fat percentage and HA). Boer reached targeted harvest BW (29 kg) at the 3rd HA and fat deposition continued through 4th HA (P = 0.01), while Kiko reached targeted harvest BW at the 4th HA and the carcass fat remained relatively constant (Figure 1) .
Boer goats had similar (P > 0.10) 12th rib fat thickness and BWF when compared with Kiko goats. Also, they had greater average HCW (9%), CCW (8.9%), and total carcass fat (27%) compared with Kiko goats; an indication of their potential for internal fat deposition.
Boer goats had greater ADG and attained greater BW at an earlier age. Kiko goats had a greater percentage muscle and less fat at the later HA (d 85), with a less energy-dense diet, indicating that different BR might need different harvesting endpoints to attain a greater muscle to fat ratio. Boer BR reached targeted harvest BW earlier at 5 to 5.5 mo, but deposited signifi cantly more fat at the older HA, while Kiko BR reached targeted BW later at 6 to 6.5 mo, with a greater percentage of muscle and less fat. With increased consumer demand for lean, high-quality meat, a feedlot-fi nishing period of 5 and 6 mo in the current study was ideal for Boer and Kiko goats, respectively. Beserra et al. (2004) reported that the ideal time for harvest was 4 to 6 mo in Moxoto and Moxoto × Alpine crossbreed goats for greater quality meat to meet the standards for human consumption.
In the present study, the 12th rib fat thickness of carcasses of the d 0, 29, 56, and 85 harvest groups were 0.65, 1.15, 1.04, and 1.19 mm, which were similar to results of Owen and Norman (1977) reported for Boer goats. Owen and Norman (1977) reported that Boer goat carcasses at 23, 32, and 41 kg BW had 1.2, 1.8, and 3.4 mm 12th rib fat thickness, respectively.
In the present experiment, the average DP in Boer and Kiko goats was 49%. The DP of Boer cross goats was between 40.3% at 10 kg BW and 52.4% at 41 kg BW (Casey and Van Niekerk, 2010) . Dressing percentage (P = 0.004), 12th rib fat thickness (P = 0.004), BWF (P = 0.001), bone mass (P = 0.001), muscle mass (P = 0.001), and fat mass (P = 0.001) increased as animals advanced in age. However, based on empty BW, percentage bone (P = 0.06) and muscle (P = 0.01) decreased as percentage fat (P = 0.001) increased in the carcasses.
There were no interactions between BR and HA for muscle color traits. Breed had no effect on meat color (L*, a*, b*), but HA affected (P = 0.001) muscle color. Goat meat is reported to have smaller L * (lightness) and b* (yellowness) values and greater a* (redness) values when compared with lamb meat (Babiker et al., 1990) . The Hunter colorimetric coordinate a* value was similar when compared with reported data, but the L* value was greater and b* was less for LM of Boer and Kiko goats in our study compared with values for Boer crosses (Boer × Angora, Boer × feral, and Boer × Saanen) reported by Dhandra et al. (2003) . Ledward (1992) stated that genotype is one of the factors infl uencing the muscle pigment concentration in addition to species, sex, age, type of muscle, and physical activity. In the present study, HA infl uenced muscle color. Younger kids had more L* (lightness), redness (a*), and yellow color (b*) than older goats. 
Tissues and Organs
Boer BR had greater mean empty BW (P < 0.03), scrotum (P = 0.01), head with hide (P = 0.006), feet (knee/hock break joints; P = 0.001), and gastrointestinal tract weights (P < 0.02; Table 5 ), when compared with Kiko BR. When organ weights were expressed as a percentage of empty BW (fasting BW), head with hide (P < 0.03), and feet (P < 0.001) were greater for Boer BR, while lungs with trachea (P < 0.05) were greater for Kiko BR goats. All organ weights increased (P < 0.01) as animals aged for both BR, except for the spleen that did not change (P = 0.18) in the present study. However, as percentage of empty BW, head with hide (P = 0.71), and lungs with trachea (P = 0.62) stayed the same, weights of feet (P = 0.001), spleen (P = 0.005) and gastrointestinal tract tissue (GIT; P = 0.001) decreased.
Weight of offal and organ components is of interest because of their large contribution to maintenance energy expenditure (Ortigues, 1991) . Subsequently, gut and liver had been accounted for substantial proportions of whole-body heat production (Ferrell, 1988) . In the present study, Boer goats had an average of 8.9% greater GIT mass than Kiko goats. This could be linked to their different energy expenditure or maintenance energy requirement. It is reasonable to assume that the greater GIT mass in Boer BR with the high concentrate diet might have induced greater energy use by splanchnic tissues. It has been reported that BR with high growth potential generally have greater maintenance energy requirements than those with less growth potential (Frisch and Vercoe, 1991; NRC, 1996) . High concentrate diets provide more energy to peripheral tissues relative to the energy absorbed. The greater capacity for peripheral tissue energy accumulation apparently allows a level of feed intake that is more than compensatory for increased maintenance energy or fasting heat production (Goetsch, 1998) . In addition, it has been reported that energy expenditure by splanchnic tissues relative to absorbed or ME, is greater for goats on forage than for concentratebased diets (Goetsch, 1998) . This may in part be due to effects of the physical nature of the diet on gut mass and energy use. In the present study, the mass of GIT and liver was similar between BR when expressed on empty BW. This may indicate that in animals on a high concentrate diet, BR with greater potential for BW gain may not require more maintenance energy.
Lipogenic Gene Expression
Liver tissue ACC and HMG co-A synthase mRNA concentrations are expressed as arbitrary units of mRNA (Figures 2 and 3) . Liver samples of Boer BR had greater (P < 0.03) abundance of ACC mRNA abundance than those from Kiko goats, but there were no effects of BR on liver HMG co-A synthase mRNA abundance. Acetyl co-A Carboxylase regulates FA metabolism in the body. It provides malonyl co-A substrate for the biosynthesis of FA (Tong, 2005) . The HMG co-A synthase is an enzyme that facilitates the reaction where Acetyl co-A condenses with acetoacetyl co-A to form 3-hydroxy-3-methyl-glutaryl co-A. Depending on the source, cytosolic or mitochondrial, it will be involved in cholesterol or ketone body synthesis, respectively. These enzymes and their abundance may indicate major lipogenic activities in the body. The observation that Boer goat BR had more ACC mRNA could indicate that this BR has more genetic potential for lipogenic activity and an ability to synthesize fat, as indicated in the carcass data (Table 3 ). This could also be due to the fact that the Boer goats were at a different stage of physiological maturity and were more predisposed to store fat instead of producing muscle from ingested nutrients. Serum cholesterol and triglycerides were not affected by BR (P > 0.10; Table  6 ).
Blood Metabolites
Blood metabolites in Boer and Kiko BR goats are presented in Table 6 . There was no difference (P > 0.10) in average cholesterol, creatine kinase (CK), amylase, alkaline phosphatase (ALP), alanine transaminase (ALT), total protein, glucose, phosphorus, bilirubin (hematoidin; total and direct), creatinine, CO 2 , Na, K, albumin, triglyceride, gamma glutyltranspeptidase (GGT), hemoglobin, hematocrite, mean corpuscular volume, mean corpuscular hemoglobin, mean corpuscular hemoglobin concentration, red cell distribution , mean platelet volume, red blood cells, and WBC (monocyte, eosinophil, and basophil) concentrations between BR. Blood urea nitrogen (BUN; P = 0.06) and Ca (P < 0.001) were greater for Boer than Kiko goats, whereas plasma Cl (P < 0.01), aspartate aminotransferase (P < 0.03), WBC (WBC/μl; P < 0.02) and WBC lymphocyte (percentage of total; P < 0.001) were less for Boer than for Kiko goats. Generally, blood metabolites, especially cholesterol concentrations in both BR, increased (P < 0.001) with age. Little is known about the effect of BR on blood serum metabolites in goats. Boer goats consumed more grain as a proportion of total DMI that was greater in nutrient density including Ca, and protein. The observation that Boer goats had greater BUN and Ca compared with Kiko goats may be a refl ection of their more energy-dense dietary intake. Similar effects were observed by Sahlu et al. (1993) , who found that plasma glucagon concentrations increased with increasing CP intake (9, 15, and 21% CP diets), but plasma total protein, glucose, NEFA, and cortisol were not affected by BR (Nubian, Alpine, and Angora goats) and diets.
Blood metabolites (e.g., cholesterol, CK, ALT, ALP, total protein) in both BR increased with age. A previous study has shown that cholesterol concentrations of meat increased with age at harvest in the Moxoto or Moxoto × Alpine crossbred goats (Beserra et al., 2004) .
Serum Fatty Acids Profi le
Serum FAP of Boer and Kiko BR are presented in Table 7 . There was no difference (P = 0.52) in total se- Table 6 . (Cont.) Effects of harvest age (HA) and breed (BR) on serum blood metabolites in Boer and Kiko goats rum FA (mg/mL) between the 2 BR. However, Boer BR had more (P < 0.05) C16:1, C18:0, C18:1, total C18, and MUFA, and less (P < 0.01) SFA and DFA compared with Kiko BR. There was no difference in serum PUFA, n3, n6, and their ratios. As animals aged, their total serum FA increased (P < 0.05) and this increase was more pronounced in Kiko BR. Generally, as goats advanced in their HA, C16:0, C18:0, C18:2, C18:2 CLA, total C18, SFA, n6/ n3 ratio (especially at the last HA), increased (P < 0.05); while C20, C22, MUFA, PUFA, n6, n3 (especially at last HA), and DFA decreased (P < 0.05). It must be noted that serum triglycerides and cholesterol also increased (P < 0.05) as animals aged (Table 6 ). Although Boer BR had more genetic potential to synthesize fat, both BR had similar serum FA. Feeding a high concentrate diet modifi es serum FAP by increasing undesirable serum lipid properties, including SFA, cholesterol, and triglycerides.
Conclusion
Our results showed that there are physiological differences in performance patterns of Kiko and Boer BR. The Kiko BR, under our experimental conditions, consumed greater total DM per kilogram BW and relatively similar concentrate. The Kiko BR consumed a greater proportion of hay in the diet, resulting in a less energydense diet. Boer goats were heavier at every harvest age, reached targeted harvest BW earlier, and deposited signifi cantly more fat at later HA. Kiko goats consumed more hay, reached targeted harvest BW later, and had a greater percentage of muscle and less fat in the carcass. The results of this study suggest target endpoints may vary with BR and their diet preference. All the organs increased in weight as the animals increased in BW, but Boer goats had heavier head and feet as percentage of BW. Boer goats showed a greater genetic potential for FA biosythesis. Serum lipid profi le became more undesirable when goats passed their targeted harvest age.
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